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Acquaintance with the Greek spirit through such 
means is much needed in science teaching when the 
age is reached at which a student can appreciate 
the systematising aspects of science. Early interest 
in science comes through wonder and delight in the 
intrinsic beauty and charm of natural phenomena, 
and is followed by interest in the use of the forces 
of Nature by man. With adolescence comes the 
power of appreciating systems of theoretical com¬ 
pleteness and unity, and it is then that attention 
may usefully be turned to the thoughts of Greek 
philosophers. Young pupils are very rarely im¬ 
pressed by unifying principles and philosophical 
speculations whether placed before them in Greek 
or their own language. Their work in science is 
thus almost necessarily limited to acquaintance with 
perceptual phenomena, and conceptual ideas make 
little appeal'to them. Similarly in historical studies 
striking episodes and dramatic events are more 
easily intelligible to immature minds than the con¬ 
stitutional or other causes which produce them. 
Probably a grammatical generalisation is more 
readily understood than a principle derived from 
laboratory measurements, and on that account pupils 
who have been trained to apply scientific method 
to language may be better prepared to take up the 
study of science seriously than one in whose mind 
there is nothing but loose ends. Whether Greek and 
Latin are essentially the most suitable languages 
for promoting this sense of law and order, as well 
as facility in the art of expression, is a matter of 
opinion. There may on these grounds be a value 
in preliminary training in classics to students who 
propose to devote themselves mainly to scientific 
pursuits, but there is so much in Greek science and 
philosophy that cannot be understood without 
acquaintance with natural knowledge that an even 
stronger plea can be made for training in science 
for those who intend to give their chief attention 
to classical studies. 


The Hormone Theory of Heredity. 

Hormones and Heredity: A Discussion of the 
Evolution of Adaptations and the Evolution of 
Species. By Dr. J. T. Cunningham. Pp. xx + 
246 + 3 plates. (London: Constable and Co., 
Ltd., 1921.) 24 s. 

T would be no exaggeration to say that holes 
could be picked in any theory of heredity as 
yet put forward. The problem is one of great diffi¬ 
culty and complexity, and when we think of the 
enormous number of qualities or “ factors ” con¬ 
veyed in the minute space of an ovum, or still more 
in a single sperm-cell, it seems at first sight im- 
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possible to believe that all these qualities are “ re¬ 
presented,” rather than that the presence of certain 
of them, which might be called “ key-factors,” 
imply the development of numerous others. But, 
however this may be, the thought suggests itself 
that perhaps the knowledge we possess of the nature 
of protoplasmic structure and function is not yet 
sufficiently advanced to warrant the statement of 
any theory professing to be adequate. We are, 
indeed, in some doubt even with respect to certain 
fundamental facts. As will have been clear to 
readers of the correspondence in these columns, in 
which Sir Archdall Reid and others have taken part, 
the actual meaning of many of the terms used is in 
dispute. 

It may be of use to attempt to express in a few 
words the main question at issue without using 
language of uncertain connotation. Suppose, then, 
that an organism is exposed to a new set of external 
conditions. Some forces or influences acting upon 
it are changed, and the effects produced in the 
organism, which we call its “ reactions,” are. not 
the same as before. These reactions are, of course, 
conditioned by the nature of the organism itself, and 
may or may not be of such a kind as to be of benefit 
to it in adjustment to the new state of affairs. If 
they are so, they are sometimes called “ adapta¬ 
tions.” But this term is apt to suggest to certain 
minds a species of directing agency, and is best 
avoided. In any case, the length of life of such an 
organism will be dependent on its response to the 
changed conditions. Those organisms with the 
longer life naturally leave more offspring, which 
will be more like their parents than like the off¬ 
spring of parents which have responded less favour¬ 
ably to the change in environment. The first-men¬ 
tioned offspring will, therefore, respond to this 
changed environment in the same way as did their 
parents, and probably some of them, owing to the 
random shuffling of the material of the germ-cells, 
more favourably. 

It will be seen that we are not justified in speak¬ 
ing of such a case as one of “ inheritance of 
acquired characters.” If the response in question 
were continued in the offspring after the altered 
environment had returned to its original or some 
other state, an alteration in the “germ-plasm” 
might be supposed to have been produced. But 
some difficulty arises here in respect of cases in 
which it appears that a change may be persistent 
for a few generations and that then reversion to the 
original mode may occur. Are such cases to be 
regarded as changes brought about in the germ- 
plasm? We note how difficult investigation is made 
by the length of time needed for the tests. Many 
researches are in progress at the present time, and 
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we may look for much light from them. The con¬ 
viction seems to be growing that at all events a slow 
and gradual change in the germ-plasm may be pro¬ 
duced by altered conditions, although the main lines 
of heredity may be determined by ancestral nature. 

Many obscure facts have to be taken into account, 
and it is no wonder that the author of the book 
before us finds it an easy task to show how unsatis¬ 
factory are the various theories of heredity and 
variation that have been suggested. He therefore 
puts forward a new one, which appears to have 
taken its present form on account of the renewed 
attention attracted to the effect of the chemical pro¬ 
ducts of one organ on the activity of another—on 
account of the discovery of the mechanism of pan¬ 
creatic secretion by Starling and the present re¬ 
viewer in 1902. The hypothesis that every tissue 
of the body gives off its own specific chemical pro¬ 
duct, and that this product has its effect to a greater 
or less degree on all other tissues, was put forward 
by Brown-Sequard and d’Arsonval as early as 1869, 
but was thrown somewhat into discredit by the un¬ 
critical use of it by the former. Dr. Cunningham 
gives the credit of the first suggestion to Claude 
Bernard in 1855, but we regret to have been unable 
to find the statement referred to. It would be of 
much interest to have the exact reference. 

The hormone theory of heredity may best be given 
in the words of its propounder : “ We have within 
the gonads numerous gametocytes whose chromo¬ 
somes contain factors corresponding to the different 
parts of the soma, and these factors or determinants 
may be stimulated by waste products circulating in 
the blood and derived from the parts of the soma 
corresponding to them ’ ’ (that is, to the determin¬ 
ants). Thus the effect of chemical products on any 
particular organ or tissue in the soma is to be sup¬ 
posed to be exercised in the same way on the “ de¬ 
terminant ” in the germ-cell which afterwards gives 
rise to such organ in the progeny. For example, the 
exostosis on the frontal bone gf stags, formed as a 
result of repeated butting, would give off products, 
not necessarily different in kind from those of bone 
in general, but in increased amount, and thus 
stimulate the corresponding factors in the germ-cells. 

While it would perhaps be rash to deny the possi¬ 
bility of a process of this kind, the objection might 
naturally be made that when applied to the in¬ 
heritance of bodily structures in general, or of 
changes in them, it argues so enormous a variety 
of “ hormones ” as to seem almost incredible. Not 
only so, but the chemical product of each organ and 
tissue must act on the germ-plasm in a way which 
leads to the formation of a tissue like that by which 
the hormone was formed. In view of the differ¬ 
ence between the structure and activity of the germ- 
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plasm and those of the various constituents of the 
soma, are we justified in supposing that a particular 
chemical compound will affect both in the same way 
or even in a similar way ? Moreover, waste products 
would be expected rather to have a retarding than 
a stimulating influence on similar reactions. But it 
might be held that the hormones in question are not 
waste products in the ordinary sense, and that the 
precise name is immaterial. 

The possibility cannot be denied that, however 
inaccessible to nervous action the germ-plasm may 
be, it must be affected by chemical agents in the 
blood. Indeed, Stockard’s experiments, to mention 
a single instance only, show that this is so with 
alcohol. But in such cases the effect is of a more 
or less generalised nature on the progeny, and 
the existence of tissue products of ‘the kind 
demanded by Dr. Cunningham’s theory is not yet 
demonstrated. As Prof. Swale Vincent has pointed 
out, it is remarkable how few ‘ 1 internal secretions 
have actually been shown to exist as chemical in¬ 
dividuals. Although it may savour too much of 
mysticism, it is open to question whether the original 
form of Dr. Cunningham’s theory, in which “ in¬ 
fluences ” were spoken of, might not be the more 
cautious and wiser one as yet. The loss of differ¬ 
entiation in the growth of tissues in vitro, except 
in the proximity of another tissue, no doubt indi¬ 
cates some kind of influence by one tissue on 
another. But the fact that this influence disappears 
when the new cells wander away into the culture 
fluid is difficult to reconcile with a chemical product. 

Notwithstanding this objection, the theory must 
be given the credit of introducing functional or 
physiological considerations into the problem, as 
does the somewhat similar one of Delage. Most 
theories seem to be content with the purely struc¬ 
tural view of rows of determinants in chromosomes 
and the shifting about of these. The difficulty in 
those theories which limit the transmission of heredi¬ 
tary characters to the chromosomes is that these 
exist as distinct entities only at the time of karyo- 
kinesis, while even the nucleus itself is but a part 
of the cell in functional relation with the whole. 
Whether the chromosome view is necessarily in¬ 
volved in Mendelian interpretations is subject to 
doubt, however significant the experimental facts 
may seem. Bateson appears to be unconvinced, and 
states that the results of such experiments have not 
solved the problem of' adaptation, while Brachet 
has obtained evidence that the ovum, when fertilised 
after removal of the nucleus, can transmit characters 
of the female parent. 

Dr. Cunningham appears to be justified in his 
complaint that, although his theory was published 
in 1908, later writers have put forward similar 
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views without reference to his work. In the book 
before us he includes, a detailed account of his ex¬ 
periments on the origin of somatic sex-characters, 
and uses these as the main support of his theory. 
One must admit that explanation on other lines is 
extraordinarily difficult. The discussion of the 
origin of the scrotum on pp. 147 and 148 is of much 
interest, although, no doubt, objection may be taken 
to the view of its origin as a kind of traumatic 
hernia. 

Space forbids detailed reference to the many other 
facts of importance brought forward, such as the 
difference between specific and adaptive characters, 
the origin of new dominants, the presence of useless 
characters, continuous and discontinuous variations, 
and so on. Loeb’s “ tropism ” theories are adversely 
criticised. The facts and views put forward cannot, 
be neglected by investigators of the problems ot 
heredity, and the book as a whole requires careful 
consideration. It is of particular value, in bringing 
to notice a theory which was previously known to 
an inadequate degree, and, although modifications 
will doubtless need to be made, the various facts 
and theories contained in the book must not be 
forgotten in the formation of a complete theory of 
heredity. Dr. Cunningham’s theory has the un¬ 
doubted merit of suggesting new forms of experi¬ 
ment, and everyone will agree with the opinion ex¬ 
pressed on p. 64: “Further light on the sex 
problem, as in many other problems in biology, 
can only be obtained by more knowledge of the 
physical and chemical processes which take place 
in the chromosomes and in the relation of these 
structures to the rest of the cell.” 

W. M. Bayliss. 


Medicinal Chemicals. 

Organic Medicinal Chemicals (Synthetic and 
Natural). By M. Barrowcliff and F. H. Carr. 
(Industrial Chemistry.) Pp. xiii + 331. (Lon¬ 
don: Bailli&re, Tindall, and Cox, 1921.) 
15s. net. 

N writing this book Messrs. Barrowcliff and 
Carr had in mind the production of a critical 
compendium of methods for the manufacture of 
organic medicinal chemicals, which would be use¬ 
ful to teachers and to those occupied in research 
work in the industry itself. The idea was to 
restrict attention to those published processes 
which seem capable of industrial application and 
are therefore of first importance when improve¬ 
ments are under consideration. 

It may be said at once that for the ends in view 
the volume leaves little to be desired. The 
information given is well selected and reasonably 
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complete, though it clearly does= not exhaust the 
authors’ knowledge of the subject: the descrip¬ 
tions are clear and easy to follow. 

Considerations of space are no doubt respons¬ 
ible for the brevity exhibited in some cases ; thus, 
under pilocarpine there is no reference to the alka¬ 
loids which accompany it in jaborandi, though any 
attempt to make pilocarpine is sure, sooner or 
later, to bring the operator into contact with iso- 
pilocarpine. The authors have every excuse for 
not embarking on a critical resume of the tangled 
chemistry of digitalis by way of introduction to 
their description of the manufacture of the various 
products which appear in commerce as active 
principles of this drug; nevertheless, there can be 
no question that such a resume would have been 
useful. It should be added, however, that the 
authors have only themselves to thank if their 
readers prove exacting in such matters, because in 
most . cases they have provided excellent sum¬ 
maries of the kind indicated, which serve to 
emphasise the few cases in which they are 
lacking. 

The subjects dealt with are grouped for the most 
part according to therapeutical applications— e<g. 
anaesthetics, narcotics, analgesics—though this 
arrangement is departed from when it is more 
convenient to group together a series of related 
substances such as the naturally occurring alka¬ 
loids and organo-metallic compounds. As already 
indicated, little that is essential has been omitted, 
but it might have been a good plan to refer quite 
briefly at the end of each section to any particu¬ 
larly promising drugs suggested by recent 
investigations. Thus, under local anaesthetics, 
mention might have been made of benzyl alcohol 
and certain of its homologues and derivatives, 
since these are already coming into use, at any rate 
in the United States, as a result of the work of 
Macht and his collaborators. 

A drug which is not referred to, but is of 
special interest at the present time, is santonin, 
for the plant from which it is made grows in 
Soviet Russia, and there also is the only factory 
producing the drug. The plant is, however, now 
being grown experimentally in the United States, 
and a possible new source of supply has been 
found in India. Santonin is one of the best-known 
anthelmintics, a group of drugs which merits more 
attention than has been given to it by British 
chemists. The British Empire probably possesses 
among its coloured populations in the tropics more 
victims of hookworm, to mention only one of this 
group of parasites, than any other country, with 
the possible exception of China, and, like China, 
it is largely dependent on public-spirited citizens 
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